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Ʉɨɡɿɧ�ȱ��ȼ�� ɞ��ɮ��ɦ��ɧ���ɩɪɨɮɟɫɨɪ��ɋɚɪɞɚɤ�ȼ��ȱ���ɚɫɩɿɪɚɧɬ��Ɍɟɪɟɲɤɨ�ə��ȼ���ɚɫɩɿɪɚɧɬ

Ɂɚɩɨɪɿɡɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�
ɜɭɥ��ɀɭɤɨɜɫɶɤɨɝɨ������ɦ��Ɂɚɩɨɪɿɠɠɹ���������ɍɤɪɚʀɧɚ
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Ⱦɨɫɥɿɞɠɭɽɬɶɫɹ� ɩɪɨɛɥɟɦɚ� ɪɨɡɛɢɬɬɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɱɢɫɟɥ� ɧɚ� ɞɜɿ� ɱɚɫɬɢɧɢ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ�� ɳɨɛ�
ɪɿɡɧɢɰɹ�ɦɿɠ�ɫɭɦɨɸ�ɱɢɫɟɥ� ɭ ɞɜɨɯ�ɱɚɫɬɢɧɚɯ�ɪɨɡɛɢɬɬɹ�ɛɭɥɚ�ɦɿɧɿɦɚɥɶɧɨɸ�ɩɨ�ɦɨɞɭɥɸ��ɍɠɟ�ɡɝɚɞɚɧɚ�
ɡɚɞɚɱɚ� ɧɚɥɟɠɢɬɶ ɞɨ� ɤɥɚɫɭ� 13�ɜɚɠɤɢɯ� ɡɚɞɚɱ�� ɞɥɹ� ɧɟʀ� ɧɟɜɿɞɨɦɿ� ɚɥɝɨɪɢɬɦɢ� ɩɨɥɿɧɨɦɿɚɥɶɧɨʀ�
ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ��Ɉɬɠɟ��ɞɥɹ�ɡɚɞɚɱɿ�ɜɢɩɪɚɜɞɚɧɟ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɦɟɬɚɟɜɪɢɫɬɢɤ�ɪɿɡɧɢɯ�ɬɢɩɿɜ��ɉɨɤɚɡɚɧɨ��
ɳɨ� ɡɚɞɚɱɚ� ɦɚɽ� ɩɪɢɪɨɞɧɭ� ɮɪɚɝɦɟɧɬɚɪɧɭ� ɫɬɪɭɤɬɭɪɭ�� ɜ� ɹɤɿɣ ɟɥɟɦɟɧɬɚɪɧɢɦɢ� ɮɪɚɝɦɟɧɬɚɦɢ� ɽ�
ɨɞɧɨɟɥɟɦɟɧɬɧɿ� ɩɿɞɦɧɨɠɢɧɢ�� ɇɚɹɜɧɿɫɬɶ� ɮɪɚɝɦɟɧɬɚɪɧɨʀ� ɫɬɪɭɤɬɭɪɢ� ɞɨɡɜɨɥɹɽ� ɡɜɟɫɬɢ� ɰɸ� ɡɚɞɚɱɭ� ɞɨ�
ɡɚɞɚɱɿ� ɤɨɦɛɿɧɚɬɨɪɧɨʀ� ɨɩɬɢɦɿɡɚɰɿʀ� ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ�� Ɇɧɨɠɢɧɚ� ɩɟɪɟɫɬɚɧɨɜɨɤ�
ɪɨɡɝɥɹɞɚɽɬɶɫɹ� ɩɪɢ� ɰɶɨɦɭ� ɹɤ� ɦɟɬɪɢɱɧɢɣ� ɩɪɨɫɬɿɪ� ɡ� ɦɟɬɪɢɤɨɸ� Ʉɟɧɞɚɥɥɚ�� ɉɪɢɱɨɦɭ� ɛɭɞɶ�ɹɤɨɦɭ�
ɞɨɩɭɫɬɢɦɨɦɭ�ɪɨɡɜ¶ɹɡɤɭ�ɜɢɯɿɞɧɨʀ�ɡɚɞɚɱɿ�ɜɿɞɩɨɜɿɞɚɽ�ɨɞɧɚ�ɚɛɨ�ɤɿɥɶɤɚ�ɩɟɪɟɫɬɚɧɨɜɨɤ��Ɍɚɤɢɣ�ɩɿɞɯɿɞ�ɞɚɽ�
ɦɨɠɥɢɜɿɫɬɶ�ɡɚɫɬɨɫɭɜɚɬɢ�ɞɥɹ�ɩɨɲɭɤɭ�ɧɚɛɥɢɠɟɧɢɯ�ɪɿɲɟɧɶ�ɡɚɞɚɱɿ�ɪɹɞ�ɚɥɝɨɪɢɬɦɿɜ�ɩɨɲɭɤɭ�ɨɩɬɢɦɭɦɭ�
ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ�� ɇɚɣɛɿɥɶɲ� ɩɪɨɫɬɢɦ� ɿ� ɜɿɞɨɦɢɦ� ɚɥɝɨɪɢɬɦɨɦ� ɩɨɲɭɤɭ� ɨɩɬɢɦɭɦɭ� ɜ�
ɦɟɬɪɢɱɧɨɦɭ�ɩɪɨɫɬɨɪɿ�ɽ�ɚɥɝɨɪɢɬɦ�ɥɨɤɚɥɶɧɨɝɨ�ɩɨɲɭɤɭ�ɜ� H�ɨɤɨɥɢɰɿ�ɜɢɩɚɞɤɨɜɨ�ɨɛɪɚɧɨʀ�ɬɨɱɤɢ��Ⱦɥɹ�
ɡɚɛɟɡɩɟɱɟɧɧɹ�ɩɨɲɭɤɭ� ɝɥɨɛɚɥɶɧɨɝɨ�ɨɩɬɢɦɭɦɭ�ɰɟɣ�ɚɥɝɨɪɢɬɦ� ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ�ɤɿɥɶɤɚ�ɪɚɡɿɜ� ɡ� ɪɿɡɧɢɦ
ɜɢɛɨɪɨɦ� ɩɨɱɚɬɤɨɜɨʀ� ɬɨɱɤɢ�� Ɏɪɚɝɦɟɧɬɚɪɧɚ ɫɬɪɭɤɬɭɪɚ� ɡɚɞɚɱɿ� ɞɨɡɜɨɥɹɽ� ɩɨɛɭɞɭɜɚɬɢ� ɭɧɿɜɟɪɫɚɥɶɧɿ�
ɚɥɝɨɪɢɬɦɢ�� ɳɨ� ɿɦɿɬɭɸɬɶ� ɩɪɢɪɨɞɧɿ� ɩɪɨɰɟɫɢ�� ɍ� ɰɿɣ ɪɨɛɨɬɿ� ɪɨɡɝɥɹɧɭɬɿ� ɞɜɚ� ɚɥɝɨɪɢɬɦɢ ɩɨɞɿɛɧɨɝɨ�
ɜɢɞɭ�� ɐɟ� ɟɜɨɥɸɰɿɣɧɢɣ� ɚɥɝɨɪɢɬɦ� ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ� ɿ� ɚɥɝɨɪɢɬɦ� ɦɭɪɚɲɢɧɨʀ� ɤɨɥɨɧɿʀ�� Ⱦɥɹ�
ɨɰɿɧɤɢ� ɹɤɨɫɬɿ� ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɦɟɬɚɟɜɪɢɫɬɢɤ� ɪɨɡɪɨɛɥɟɧɢɣ� ɝɟɧɟɪɚɬɨɪ� ɜɢɩɚɞɤɨɜɢɯ� ɡɚɞɚɱ�
ɪɨɡɝɥɹɧɭɬɨɝɨ�ɬɢɩɭ��Ɂɝɟɧɟɪɨɜɚɧɨ�ɤɿɥɶɤɚ�ɫɟɪɿɣ�ɡɚɞɚɱ��Ʉɨɠɧɚ� ɿɡ� ɡɚɞɚɱ�ɫɟɪɿʀ�ɪɨɡɜ¶ɹɡɭɜɚɥɚɫɹ�ɲɥɹɯɨɦ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�ɬɪɶɨɯ�ɪɿɡɧɢɯ�ɚɥɝɨɪɢɬɦɿɜ��ɉɪɢɱɨɦɭ�ɩɚɪɚɦɟɬɪɢ�ɚɥɝɨɪɢɬɦɿɜ�ɩɿɞɿɛɪɚɧɿ�ɭ�ɬɚɤɢɣ ɫɩɨɫɿɛ��
ɳɨɛ� ɤɿɥɶɤɿɫɬɶ� ɨɛɱɢɫɥɟɧɶ� ɡɧɚɱɟɧɧɹ� ɰɿɥɶɨɜɨʀ� ɮɭɧɤɰɿʀ� ɛɭɥɚ ɩɪɢɛɥɢɡɧɨ� ɨɞɧɚɤɨɜɨɸ ɜ� ɤɨɠɧɨɦɭ�
ɜɢɩɚɞɤɭ�� ɇɚ� ɨɫɧɨɜɿ� ɦɧɨɠɢɧɢ� ɡɝɟɧɟɪɨɜɚɧɢɯ� ɡɚɞɚɱ� ɩɪɨɜɟɞɟɧɨ� ɩɨɪɿɜɧɹɧɧɹ� ɥɨɤɚɥɶɧɨɝɨ��
ɟɜɨɥɸɰɿɣɧɨɝɨ�ɿ�ɦɭɪɚɲɢɧɨɝɨ�ɚɥɝɨɪɢɬɦɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɡɚɞɚɱɚ� ɩɪɨ� ɪɨɡɛɢɬɬɹ� ɦɧɨɠɢɧɢ�� ɮɪɚɝɦɟɧɬɚɪɧɚ� ɫɬɪɭɤɬɭɪɚ�� ɟɜɨɥɸɰɿɣɧɢɣ� ɚɥɝɨɪɢɬɦ��
ɚɥɝɨɪɢɬɦ�ɦɭɪɚɲɢɧɨʀ�ɤɨɥɨɧɿʀ�
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7KH�SDUWLWLRQLQJ�D�PXOWLVHW�RI�QXPEHUV�LQWR�WZR�SDUWV�SUREOHP LV�LQYHVWLJDWHG�LQ�DUWLFOH��7KH�SDUWLWLRQLQJ�
PX[VW�EH�VXFK��WKDW�WKH�GLIIHUHQFH�RI�VXPV�RI�QXPEHUV�LQ�WZR�SDUWV�RI�WKH�SDUWLWLRQ�LV�PLQLPDO�PRGXOR��
7KH� SUREOHP� XQGHU� FRQVLGHUDWLRQ� EHORQJV� WR� WKH� FODVV� RI� 13�GLIILFXOW� SUREOHPV�� IRU� LW� DOJRULWKPV� RI�
SRO\QRPLDO�FRPSOH[LW\�DUH�XQNQRZQ��7KXV��WKH�DSSOLFDWLRQ�RI�PHWDKHXULVWLFV�RI�YDULRXV�W\SHV�LV�MXVWLILHG�
IRU� WKH� SUREOHP�� ,W� LV� VKRZQ� WKDW� WKH� SUREOHP� KDV� D� QDWXUDO� IUDJPHQWDU\� VWUXFWXUH�� LQ� ZKLFK� WKH�
HOHPHQWDU\�IUDJPHQWV�DUH�VLQJOHWRQ�VXEVHWV��7KH�SUHVHQFH�RI�D�IUDJPHQWDU\�VWUXFWXUH�DOORZV�XV�WR�UHGXFH�
WKLV� SUREOHP� WR� WKH� SUREOHP� RI� FRPELQDWRULDO� RSWLPL]DWLRQ� RQ� WKH� VHW� RI� SHUPXWDWLRQV�� 7KH� VHW� RI
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SHUPXWDWLRQV�LV�FRQVLGHUHG�KHUH�DV�D�PHWULF�VSDFH�ZLWK�WKH�.HQGDOO�PHWULF��0RUHRYHU��WR�DQ\�DGPLVVLEOH�
VROXWLRQ� WKH� RULJLQDO� SUREOHP� FRUUHVSRQGV� WR� RQH� RU� VHYHUDO� SHUPXWDWLRQV�� 7KLV� DSSURDFK� PDNHV� LW�
SRVVLEOH� WR� DSSO\� D� QXPEHU� RI� DOJRULWKPV� IRU� ILQGLQJ� WKH� RSWLPXP�RQ� WKH� VHW� RI� SHUPXWDWLRQV� WR� ILQG�
DSSUR[LPDWH�VROXWLRQV�RI�WKH�SUREOHP��7KH�PRVW�VLPSOH�DQG�ZHOO�NQRZQ�DOJRULWKP�IRU�VHDUFKLQJ�IRU�DQ�
RSWLPXP� LQ� D�PHWULF� VSDFH� LV� WKH� ORFDO� VHDUFK� DOJRULWKP� LQ� WKH� H�QHLJKERUKRRG�RI� D� UDQGRPO\� FKRVHQ�
SRLQW��7R�HQVXUH�WKH�VHDUFK�IRU�D�JOREDO�RSWLPXP��WKLV�DOJRULWKP�LV�DSSOLHG�VHYHUDO�WLPHV�ZLWK�D�GLIIHUHQW�
FKRLFH� RI� WKH� VWDUWLQJ� SRLQW�� 7KH� IUDJPHQWDU\� VWUXFWXUH� RI� WKH� SUREOHP�PDNHV� LW� SRVVLEOH� WR� FRQVWUXFW�
XQLYHUVDO�DOJRULWKPV�WKDW�PLPLF�QDWXUDO�SURFHVVHV��,Q�WKLV�SDSHU�ZH�FRQVLGHU�WZR�DOJRULWKPV�RI�WKLV�NLQG��
7KLV� LV� DQ� HYROXWLRQDU\� DOJRULWKP� RQ� WKH� VHW� RI� SHUPXWDWLRQV� DQG� WKH� DOJRULWKP� RI� DQ� DQW� FRORQ\�� 7R�
DVVHVV� WKH�TXDOLW\�RI� WKH�SURSRVHG�PHWDKHXULVWLFV�� D� UDQGRP�W\SH�JHQHUDWRU�RI� WKH� W\SH� FRQVLGHUHG�KDV�
EHHQ�GHYHORSHG��6HYHUDO�VHULHV�RI�WDVNV�DUH�JHQHUDWHG��(DFK�RI�WKH�VHULHV�WDVNV�ZDV�VROYHG�E\�XVLQJ�WKUHH�
GLIIHUHQW�DOJRULWKPV��$QG�WKH�SDUDPHWHUV�RI�WKH�DOJRULWKPV�ZHUH�FKRVHQ�LQ�VXFK�D�ZD\�WKDW�WKH�QXPEHU�RI�
FDOFXODWLRQV�RI�WKH�YDOXH�RI�WKH�REMHFWLYH�IXQFWLRQ�ZDV�DSSUR[LPDWHO\�WKH�VDPH�LQ�HDFK�FDVH��%DVHG�RQ�
WKH�VHW�RI�JHQHUDWHG�WDVNV��D�FRPSDULVRQ�RI�ORFDO��HYROXWLRQDU\�DQG�DQW�DOJRULWKPV�LV�PDGH�

.H\� ZRUGV�� WKH� SUREOHP� RI� SDUWLWLRQLQJ� D� VHW�� D� IUDJPHQWDU\� VWUXFWXUH�� DQ� HYROXWLRQDU\� DOJRULWKP� WKH�
DOJRULWKP�RI�DQ�DQW�FRORQ\�

ȼɋɌɍɉ��ɉɈɋɌȺɇɈȼɄȺ�ɉɊɈȻɅȿɆɂ

ɇɚɣɛɿɥɶɲ�ɩɪɨɫɬɨɸ�ɫɟɪɟɞ�ɡɚɞɚɱ�ɪɨɡɛɢɬɬɹ�ɱɢɫɥɨɜɢɯ�ɦɧɨɠɢɧ�ɽ�ɡɚɞɚɱɚ�ɪɨɡɛɢɬɬɹ�ɦɧɨɠɢɧɢ�ɱɢɫɟɥ�
ɧɚ� ɞɜɿ� ɱɚɫɬɢɧɢ�� ɳɨ� ɦɿɧɿɦɚɥɶɧɨ� ɜɿɞɪɿɡɧɹɸɬɶɫɹ� ɡɚ� ɫɭɦɨɸ� ɱɢɫɟɥ�� ɹɤɿ� ɞɨ� ɧɢɯ� ɜɯɨɞɹɬɶ� �ɡɚɞɚɱɚ�
��ɪɨɡɛɢɬɬɹ��� ɇɟɡɜɚɠɚɸɱɢ� ɧɚ� ɩɪɨɫɬɨɬɭ� ɮɨɪɦɭɥɸɜɚɧɧɹ�� ɰɹ� ɡɚɞɚɱɚ� ɧɚɥɟɠɢɬɶ ɞɨ� ɪɨɡɪɹɞɭ�
13�ɫɤɥɚɞɧɢɯ�>�@�ɡɚɞɚɱ� � ɿ�ɧɚ�ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɧɟ�ɜɿɞɨɦɢɣ�ɬɨɱɧɢɣ�ɚɥɝɨɪɢɬɦ�ɩɨɥɿɧɨɦɿɚɥɶɧɨʀ�
ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ� ɞɥɹ� ɩɨɲɭɤɭ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɪɨɡɜ¶ɹɡɤɭ� ɰɿɽʀ� ɡɚɞɚɱɿ�� ɑɢɫɥɟɧɧɿ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɰɿɽʀ�
ɡɚɞɚɱɿ� ɜɢɦɚɝɚɸɬɶ� ɪɨɡɪɨɛɤɢ� ɧɚɛɥɢɠɟɧɢɯ� ɚɥɝɨɪɢɬɦɿɜ�� ɹɤɿ� ɞɨɡɜɨɥɹɥɢ� ɛ� ɞɨɫɢɬɶ� ɲɜɢɞɤɨ�
ɜɿɞɲɭɤɭɜɚɬɢ� ɪɨɡɛɢɬɬɹ�� ɛɥɢɡɶɤɿ� ɞɨ� ɨɩɬɢɦɚɥɶɧɢɯ�� Ɂ� ɨɝɥɹɞɭ� ɧɚ� ɜɚɠɥɢɜɿɫɬɶ� ɡɚɞɚɱɿ� ɞɥɹ�
ɡɚɫɬɨɫɭɜɚɧɶ ɜɢɩɪɚɜɞɚɧɟ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɟɬɚɟɜɪɢɫɬɢɤ�ɞɥɹ�ɩɨɲɭɤɭ�ɧɚɛɥɢɠɟɧɢɯ�ɪɿɲɟɧɶ�

ɈȽɅəȾ�ɇȺəȼɇɂɏ�ɊȿɁɍɅɖɌȺɌȱȼ

Ⱦɥɹ� ɡɚɞɚɱɿ� ɩɪɨ� ɪɨɡɛɢɬɬɹ� ɱɢɫɥɨɜɢɯ� ɦɭɥɶɬɢɦɧɨɠɢɧ ɧɚ� ɞɜɿ� ɩɿɞɦɧɨɠɢɧɢ� ɡ� ɨɞɧɚɤɨɜɨɸ� ɫɭɦɨɸ�
ɟɥɟɦɟɧɬɿɜ� ɞɨɜɟɞɟɧɨ� ɜɥɚɫɬɢɜɿɫɬɶ� 13�ɩɨɜɧɨɬɢ� >�@�� Ɂɚɞɚɱɚ� ɪɨɡɛɢɬɬɹ� ɦɧɨɠɢɧɢ� ɧɚ� ɞɜɿ�
ɩɿɞɦɧɨɠɢɧɢ� ɡ� ɦɚɤɫɢɦɚɥɶɧɨ� ɛɥɢɡɶɤɢɦɢ� ɫɭɦɚɦɢ� ɟɥɟɦɟɧɬɿɜ� ɦɨɠɟ� ɛɭɬɢ� ɪɨɡɜ¶ɹɡɚɧɚ� ɡɚ�
ɩɫɟɜɞɨɩɨɥɿɧɨɦɿɚɥɶɧɢɣ� ɱɚɫ� ɦɟɬɨɞɨɦ� ɞɢɧɚɦɿɱɧɨɝɨ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ� >�@�� Ɍɨɦɭ� ɰɸ� ɡɚɞɚɱɭ�
ɜɜɚɠɚɸɬɶ� ɧɚɣɛɿɥɶɲ� ɩɪɨɫɬɨɸ� ɫɟɪɟɞ� 13�ɜɚɠɤɢɯ� ɡɚɞɚɱ�� Ⱦɥɹ� ɡɚɞɚɱɿ� ��ɪɨɡɛɢɬɬɹ� ɜɿɞɨɦɨ� ɛɟɡɥɿɱ�
ɟɜɪɢɫɬɢɱɧɢɯ�ɚɥɝɨɪɢɬɦɿɜ� >�� �@��ɉɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ��ɳɨ�ɰɹ� ɡɚɞɚɱɚ�ɦɨɠɟ�ɛɭɬɢ�ɫɮɨɪɦɭɥɶɨɜɚɧɚ�
ɹɤ�ɨɤɪɟɦɢɣ�ɜɢɩɚɞɨɤ�ɡɚɞɚɱɿ�ɩɪɨ�ɪɸɤɡɚɤ�

Ⱦɥɹ� ɜɚɠɤɢɯ� ɡɚɞɚɱ� ɯɨɪɨɲɿ� ɪɟɡɭɥɶɬɚɬɢ� ɜɞɚɽɬɶɫɹ� ɨɬɪɢɦɚɬɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɚɟɜɪɢɫɬɢɤ��
ɩɨɛɭɞɨɜɚɧɢɯ� ɧɚ� ɚɧɚɥɨɝɿɹɯ� ɡ� ɩɪɨɰɟɫɚɦɢ� ɜ� ɠɢɜɿɣ� ɩɪɢɪɨɞɿ�� Ⱦɨɫɢɬɶ� ɱɚɫɬɨ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�
ɝɟɧɟɬɢɱɧɿ� ɚɥɝɨɪɢɬɦɢ� >�� �@� ɿ� ʀɯ� ɭɡɚɝɚɥɶɧɟɧɧɹ� ± ɟɜɨɥɸɰɿɣɧɿ� ɚɥɝɨɪɢɬɦɢ�� ɉɟɪɫɩɟɤɬɢɜɧɢɦ� ɽ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�ɚɥɝɨɪɢɬɦɭ�ɦɭɪɚɲɢɧɨʀ�ɤɨɥɨɧɿʀ >�� �@��ɇɟɞɨɥɿɤɚɦɢ�ɬɚɤɢɯ�ɚɥɝɨɪɢɬɦɿɜ�ɽ�ɜɿɞɫɭɬɧɿɫɬɶ�
ɡɚɝɚɥɶɧɢɯ�ɦɟɯɚɧɿɡɦɿɜ��ɳɨ�ɞɨɡɜɨɥɹɸɬɶ�ɡɚɫɬɨɫɨɜɭɜɚɬɢ�ʀɯ�ɭ ɫɤɥɚɞɧɢɯ�ɡɚɞɚɱɚɯ��Ⱦɥɹ�ɤɨɠɧɨɝɨ�ɬɢɩɭ�
ɡɚɞɚɱ�ɞɨɜɨɞɢɬɶɫɹ�ɛɭɞɭɜɚɬɢ�ɫɜɨʀ�ɜɚɪɿɚɧɬɢ�ɚɥɝɨɪɢɬɦɿɜ�

ɎɈɊɆɍɅɘȼȺɇɇə�ɐȱɅȿɃ

Ɇɟɬɨɸ�ɰɿɽʀ�ɪɨɛɨɬɢ�ɽ�ɪɨɡɪɨɛɤɚ�ɦɟɬɚɟɜɪɢɫɬɢɤ�ɞɥɹ�ɡɚɞɚɱɿ���ɪɨɡɛɢɬɬɹ�ɧɚ�ɨɫɧɨɜɿ�ɮɪɚɝɦɟɧɬɚɪɧɢɯ�
ɫɬɪɭɤɬɭɪ�� ɉɪɢ� ɰɶɨɦɭ� ɛɭɞɟ� ɩɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ�� ɳɨ� ɡɚɞɚɱɚ� ��ɪɨɡɛɢɬɬɹ� ɦɚɽ� ɩɪɢɪɨɞɧɭ�
ɮɪɚɝɦɟɧɬɚɪɧɭ� ɫɬɪɭɤɬɭɪɭ�� Ȼɭɞɭɬɶ� ɡɚɩɪɨɩɨɧɨɜɚɧɿ� ɜɚɪɿɚɧɬɢ� ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɟɜɨɥɸɰɿɣɧɨɝɨ�
ɚɥɝɨɪɢɬɦɭ� ɿ� ɚɥɝɨɪɢɬɦɭ� ɦɭɪɚɲɢɧɨʀ� ɤɨɥɨɧɿʀ� ɞɥɹ� ɡɚɞɚɱɿ�� ɳɨ� ɚɧɚɥɿɡɭɽɬɶɫɹ�� ɿ� ɡɚɩɪɨɩɨɧɨɜɚɧɿ�
ɦɟɬɨɞɢ�ɨɰɿɧɤɢ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɣ ɩɨɪɿɜɧɹɧɧɹ�ɬɚɤɢɯ�ɚɥɝɨɪɢɬɦɿɜ�

ɎɊȺȽɆȿɇɌȺɊɇȺ�ɋɌɊɍɄɌɍɊȺ�ȱ�ɎɊȺȽɆȿɇɌȺɊɇɂɃ�ȺɅȽɈɊɂɌɆ�
ȾɅə�ɁȺȾȺɑȱ���ɊɈɁȻɂɌɌə�ɆɇɈɀɂɇɂ

Ɏɪɚɝɦɟɧɬɚɪɧɨɸ� ɫɬɪɭɤɬɭɪɨɸ� ɧɚ� ɫɤɿɧɱɟɧɧɿɣ�ɦɧɨɠɢɧɿ�; >��@� ɧɚɡɢɜɚɽɬɶɫɹ� ɫɿɦɟɣɫɬɜɨ� ʀʀ�

ɩɿɞɦɧɨɠɢɧ� ɬɚɤɟ��ɳɨ� �� �

ȿɥɟɦɟɧɬɢ�ɿɡ�ɦɧɨɠɢɧɢ�ȿ ɧɚɡɢɜɚɬɢɦɟɦɨ ɞɨɩɭɫɬɢɦɢɦɢ�ɮɪɚɝɦɟɧɬɚɦɢ�

� ��; (

^ `� �� ����� Q( ( ( ( L( (� � ( z� ^ `� ?L LH ( ( H (� � �
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

Ɉɬɠɟ�� ɞɥɹ� ɤɨɠɧɨɝɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɮɪɚɝɦɟɧɬɭ� ɿɫɧɭɽ� ɧɭɦɟɪɚɰɿɹ� ɣɨɝɨ� ɟɥɟɦɟɧɬɿɜ�

ɬɚɤɚ�� ɳɨ� �� Ɉɞɧɨɟɥɟɦɟɧɬɧɿ� ɦɧɨɠɢɧɢ�� ɹɤɿ� ɽ�

ɞɨɩɭɫɬɢɦɢɦɢ� ɮɪɚɝɦɟɧɬɚɦɢ�� ɛɭɞɟɦɨ� ɧɚɡɢɜɚɬɢ� ɟɥɟɦɟɧɬɚɪɧɢɦɢ� ɮɪɚɝɦɟɧɬɚɦɢ�� Ɏɪɚɝɦɟɧɬ
ɧɚɡɢɜɚɬɢɦɟɦɨ ɦɚɤɫɢɦɚɥɶɧɢɦ��ɹɤɳɨ�ɜɿɧ�ɧɟ�ɽ�ɩɿɞɦɧɨɠɢɧɨɸ�ɠɨɞɧɨɝɨ�ɿɧɲɨɝɨ�ɮɪɚɝɦɟɧɬɭ�
Ɇɚɤɫɢɦɚɥɶɧɢɣ� ɮɪɚɝɦɟɧɬ� ɦɨɠɟ� ɛɭɬɢ� ɩɨɛɭɞɨɜɚɧɨ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɧɚɫɬɭɩɧɨɝɨ� ©ɠɚɞɿɛɧɨɝɨª�
ɚɥɝɨɪɢɬɦɭ�

ɚ��ɟɥɟɦɟɧɬɢ�ɦɧɨɠɢɧɢ�; ɥɿɧɿɣɧɨ�ɭɩɨɪɹɞɤɨɜɭɸɬɶɫɹ�

ɛ��ɧɚ�ɩɨɱɚɬɤɨɜɨɦɭ�ɤɪɨɰɿ�ɜɢɛɢɪɚɽɬɶɫɹ�ɩɨɪɨɠɧɹ�ɦɧɨɠɢɧɚ�

ɜ�� ɧɚ� ɤɪɨɰɿ� ɡ� ɧɨɦɟɪɨɦ� ɜɢɛɢɪɚɽɬɶɫɹ�ɩɟɪɲɢɣ�ɩɨ�ɩɨɪɹɞɤɭ� ɟɥɟɦɟɧɬ ? N[ ; ;� ɬɚɤɢɣ��ɳɨ�

ɝ��ɚɥɝɨɪɢɬɦ�ɡɚɤɿɧɱɭɽ�ɪɨɛɨɬɭ��ɹɤɳɨ�ɧɚ�ɱɟɪɝɨɜɨɦɭ�ɤɪɨɰɿ�ɧɟ�ɜɞɚɥɨɫɹ�ɡɧɚɣɬɢ�ɟɥɟɦɟɧɬ� ɡ�

ɧɟɨɛɯɿɞɧɨɸ�ɜɥɚɫɬɢɜɿɫɬɸ�

Ⱥɥɝɨɪɢɬɦ�ɩɨɛɭɞɨɜɢ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɮɪɚɝɦɟɧɬɭ� ɭ� ɮɪɚɝɦɟɧɬɚɪɧɿɣ� ɫɬɪɭɤɬɭɪɿ�� ɹɤɢɣ� ɧɚɜɟɞɟɧɢɣ�
ɜɢɳɟ�� ɧɚɡɢɜɚɬɢɦɟɦɨ ɮɪɚɝɦɟɧɬɚɪɧɢɦ� ɚɥɝɨɪɢɬɦɨɦ�� Ɋɟɡɭɥɶɬɚɬ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ�
ɚɥɝɨɪɢɬɦɭ�ɜɢɡɧɚɱɚɽɬɶɫɹ� ɡɚɞɚɧɢɦ�ɥɿɧɿɣɧɢɦ�ɭɩɨɪɹɞɤɭɜɚɧɧɹɦ�ɧɚ�ɦɧɨɠɢɧɿ�;��Ɉɬɠɟ��ɛɭɞɶ�ɹɤɢɣ�
ɦɚɤɫɢɦɚɥɶɧɢɣ�ɮɪɚɝɦɟɧɬ�ɦɨɠɟ�ɛɭɬɢ�ɨɩɢɫɚɧɢɣ�ɞɟɹɤɨɸ�ɩɟɪɟɫɬɚɧɨɜɤɨɸ�ɟɥɟɦɟɧɬɿɜ�ɦɧɨɠɢɧɢ�;��
ɇɟɯɚɣ� �� ɍɦɨɜɚ� ɞɥɹ� ɟɥɟɦɟɧɬɚ� �� ɡɚ ɹɤɨʀ ɛɭɞɟɦɨ� ɧɚɡɢɜɚɬɢ� ɭɦɨɜɨɸ�

ɩɪɢɽɞɧɚɧɧɹ�ɟɥɟɦɟɧɬɚ [�

Ɍɪɭɞɨɦɿɫɬɤɿɫɬɶ�ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ�ɚɥɝɨɪɢɬɦɭ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɬɚɤɨɸ ɬɟɨɪɟɦɨɸ�

Ɍɟɨɪɟɦɚ� əɤɳɨ� �� ɣ ɿɫɧɭɽ� ɚɥɝɨɪɢɬɦ ɩɨɥɿɧɨɦɿɚɥɶɧɨʀ� ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ� ɡɚ ɱɢɫɥɨɦ
ɟɥɟɦɟɧɬɿɜ� ɦɧɨɠɢɧɢ� ; ɞɥɹ� ɩɟɪɟɜɿɪɤɢ� ɭɦɨɜɢ� ɩɪɢɽɞɧɚɧɧɹ� ɟɥɟɦɟɧɬɚ [�� ɬɨ� ɡɚɞɚɱɚ� ɩɨɛɭɞɨɜɢ�
ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɮɪɚɝɦɟɧɬɚ ɽ�ɩɨɥɿɧɨɦɿɚɥɶɧɨ�ɪɨɡɜ¶ɹɡɭɜɚɧɨɸ�

ɉɪɨɞɟɦɨɧɫɬɪɭɽɦɨ� ɬɟɩɟɪ�� ɳɨ� ɡɚɜɞɚɧɧɹ� ��ɪɨɡɛɢɬɬɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɦɚɽ� ɮɪɚɝɦɟɧɬɚɪɧɭ�
ɫɬɪɭɤɬɭɪɭ�� ɇɟɯɚɣ� ɡɚɞɚɧɨ� ɧɟɩɨɪɨɠɧɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɚ� ɱɢɫɟɥ� ;�� Ʉɨɠɧɭ� ɨɞɧɨɟɥɟɦɟɧɬɧɭ�

ɩɿɞɦɧɨɠɢɧɭ�ɦɭɥɶɬɢɦɧɨɠɢɧɢ�; ɜɜɚɠɚɬɢɦɟɦɨ ɟɥɟɦɟɧɬɚɪɧɢɦ�ɮɪɚɝɦɟɧɬɨɦ��ɇɟɯɚɣ� ±

ɫɭɦɚ� ɜɫɿɯ� ɟɥɟɦɟɧɬɿɜ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ�� Ⱦɨɩɭɫɬɢɦɢɦ ɮɪɚɝɦɟɧɬɨɦ� ɜɜɚɠɚɽɬɶɫɹ� ɩɿɞɦɧɨɠɢɧɚ�

�� ɫɭɦɚ� ɟɥɟɦɟɧɬɿɜ� ɹɤɨʀ� ɧɟ� ɩɟɪɟɜɢɳɭɽ� �� Ʉɨɠɧɨɦɭ� ɭɩɨɪɹɞɤɭɜɚɧɧɸ� ɟɥɟɦɟɧɬɚɪɧɢɯ�

ɮɪɚɝɦɟɧɬɿɜ� ɜɿɞɩɨɜɿɞɚɽ� ɽɞɢɧɚ� ɩɿɞɦɧɨɠɢɧɚ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ;�� ɹɤɚ� ɽ� ɦɚɤɫɢɦɚɥɶɧɢɦ�
ɞɨɩɭɫɬɢɦɢɦ� ɮɪɚɝɦɟɧɬɨɦ� ɡ� ɰɶɨɝɨ� ɭɩɨɪɹɞɤɭɜɚɧɧɹ� �ɨɬɪɢɦɚɧɚ� ɲɥɹɯɨɦ� ɡɚɫɬɨɫɭɜɚɧɧɹ�
ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ� ɚɥɝɨɪɢɬɦɭ��� Ⱦɜɿ� ɩɿɞɦɧɨɠɢɧɢ� ɿ� ɭɬɜɨɪɸɸɬɶ� ��ɪɨɡɛɢɬɬɹ�
ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ;�� Ɂɜɢɱɚɣɧɨ�� ɧɟ� ɤɨɠɧɟ� ��ɪɨɡɛɢɬɬɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ; ɜɿɞɩɨɜɿɞɚɽ�
ɦɚɤɫɢɦɚɥɶɧɨɦɭ� ɮɪɚɝɦɟɧɬɭ� ɮɪɚɝɦɟɧɬɚɪɧɨʀ ɫɬɪɭɤɬɭɪɢ�� Ɉɞɧɚɤ� ɥɟɝɤɨ� ɩɨɤɚɡɚɬɢ�� ɳɨ� ɛɭɞɶ�ɹɤɢɣ�
ɨɩɬɢɦɚɥɶɧɢɣ�ɪɨɡɜ¶ɹɡɨɤ�ɡɚɞɚɱɿ���ɪɨɡɛɢɬɬɹ�ɦɨɠɟ�ɛɭɬɢ�ɨɬɪɢɦɚɧɢɣ�ɮɪɚɝɦɟɧɬɚɪɧɢɦ�ɚɥɝɨɪɢɬɦɨɦ�
ɩɪɢ�ɞɟɹɤɨɦɭ�ɭɩɨɪɹɞɤɭɜɚɧɧɿ�ɟɥɟɦɟɧɬɚɪɧɢɯ�ɮɪɚɝɦɟɧɬɿɜ��

Ⱦɥɹ� ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ� ɡɚɞɚɱ� ɧɚ� ɮɪɚɝɦɟɧɬɚɪɧɿɣ� ɫɬɪɭɤɬɭɪɿ� ɦɨɠɧɚ� ɡɚɩɪɨɩɨɧɭɜɚɬɢ� ɧɢɡɤɭ�
ɦɟɬɚɟɜɪɢɫɬɢɤ�>��@��Ⱦɜɿ�ɡ�ɧɢɯ�ɛɭɞɭɬɶ�ɪɨɡɝɥɹɧɭɬɿ�ɧɢɠɱɟ�

ȿȼɈɅɘɐȱɃɇȺ�ɆɈȾȿɅɖ�ɇȺ�ɎɊȺȽɆȿɇɌȺɊɇȱɃ�ɋɌɊɍɄɌɍɊȱ�Ƀ ȿȼɎ�ȺɅȽɈɊɂɌɆ

Ɋɨɡɝɥɹɧɟɦɨ� ɬɟɩɟɪ� ɡɚɞɚɱɭ� ɩɨɲɭɤɭ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɡɚ� ɜɚɝɨɸ� ɮɪɚɝɦɟɧɬɚ ɧɚ� ɡɜɚɠɟɧɿɣ�
ɮɪɚɝɦɟɧɬɚɪɧɿɣ� ɫɬɪɭɤɬɭɪɿ�� Ɍɚɤɢɣ� ɮɪɚɝɦɟɧɬ� ɧɚɞɚɥɿ� ɧɚɡɢɜɚɬɢɦɟɦɨ ɨɩɬɢɦɚɥɶɧɢɦ�� əɤ�
ɡɚɡɧɚɱɚɥɨɫɹ� ɜɢɳɟ�� ɛɭɞɶ�ɹɤɢɣ� ɦɚɤɫɢɦɚɥɶɧɢɣ� ɮɪɚɝɦɟɧɬ� ɨɞɧɨɡɧɚɱɧɨ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɞɟɹɤɨɸ�
ɩɟɪɟɫɬɚɧɨɜɤɨɸ� ɟɥɟɦɟɧɬɿɜ� ɦɧɨɠɢɧɢ� ;�� Ɉɬɠɟ�� ɛɭɞɶ�ɹɤɚ� ɩɟɪɟɫɬɚɧɨɜɤɚ� ɟɥɟɦɟɧɬɿɜ� ; ɜɢɡɧɚɱɚɽ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

ɹɤɢɣɫɶ�ɦɚɤɫɢɦɚɥɶɧɢɣ�ɮɪɚɝɦɟɧɬ��Ɍɚɤɢɦ�ɱɢɧɨɦ��ɡɚɞɚɱɚ�ɩɨɲɭɤɭ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɮɪɚɝɦɟɧɬɚ�± ɰɟ�
ɨɩɬɢɦɿɡɚɰɿɣɧɚ�ɡɚɞɚɱɚ�ɧɚ�ɦɧɨɠɢɧɿ�ɩɟɪɟɫɬɚɧɨɜɨɤ�

ȼɥɚɫɬɢɜɨɫɬɿ�ɮɪɚɝɦɟɧɬɚɪɧɢɯ� ɫɬɪɭɤɬɭɪ� ɞɨɡɜɨɥɹɸɬɶ� ɩɨɛɭɞɭɜɚɬɢ� ɨɫɨɛɥɢɜɢɣ�ɤɥɚɫ� ɟɜɨɥɸɰɿɣɧɢɯ�
ɚɥɝɨɪɢɬɦɿɜ�ɧɚ�ɮɪɚɝɦɟɧɬɚɪɧɢɯ�ɫɬɪɭɤɬɭɪɚɯ�± ȿȼɎ�ɚɥɝɨɪɢɬɦɢ�

ȿȼɎ�ɚɥɝɨɪɢɬɦ� ɽ� ɤɨɦɛɿɧɚɰɿɽɸ� ɟɜɨɥɸɰɿɣɧɨɝɨ� ɿ� ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ� ɚɥɝɨɪɢɬɦɭ�� ɇɚɜɟɞɟɦɨ�
ɜɿɞɩɨɜɿɞɧɭ�ɟɜɨɥɸɰɿɣɧɭ�ɦɨɞɟɥɶ�ɿ�ɩɪɢɧɰɢɩ�ɞɿʀ�ɬɚɤɨɝɨ�ɚɥɝɨɪɢɬɦɭ�>��@�

əɤ� ɦɧɨɠɢɧɭ� ɞɨɩɭɫɬɢɦɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ ɪɨɡɝɥɹɧɟɦɨ� ɩɿɞɦɧɨɠɢɧɭ� ɦɚɤɫɢɦɚɥɶɧɢɯ� ɮɪɚɝɦɟɧɬɿɜ� ɧɚ�
ɡɚɞɚɧɿɣ�ɮɪɚɝɦɟɧɬɚɪɧɿɣ�ɫɬɪɭɤɬɭɪɿ��Ʉɨɠɟɧ�ɮɪɚɝɦɟɧɬ�ɡ�ɰɿɽʀ�ɦɧɨɠɢɧɢ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɹɤ�ɪɟɡɭɥɶɬɚɬ�
ɪɨɛɨɬɢ� ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ� ɚɥɝɨɪɢɬɦɭ� ɩɪɢ� ɞɟɹɤɿɣ� ɡɚɞɚɧɿɣ� ɩɟɪɟɫɬɚɧɨɜɰɿ� ɟɥɟɦɟɧɬɚɪɧɢɯ�
ɮɪɚɝɦɟɧɬɿɜ��Ɉɬɠɟ��ɛɭɞɶ�ɹɤɨɦɭ�ɞɨɩɭɫɬɢɦɨɦɭ�ɪɨɡɜ¶ɹɡɤɭ�ɜɿɞɩɨɜɿɞɚɽ�ɩɟɜɧɚ�ɩɟɪɟɫɬɚɧɨɜɤɚ�ɱɢɫɟɥ�

�� ɞɟ�1 ± ɤɿɥɶɤɿɫɬɶ� ɟɥɟɦɟɧɬɚɪɧɢɯ� ɮɪɚɝɦɟɧɬɿɜ�� Ⱦɥɹ� ɤɨɠɧɨɝɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɪɨɡɜ¶ɹɡɤɭ�
ɜɢɡɧɚɱɟɧɨ�ɡɧɚɱɟɧɧɹ�ɰɿɥɶɨɜɨʀ�ɮɭɧɤɰɿʀ�

Ȼɚɡɨɜɚ� ɦɧɨɠɢɧɚ� ; ɟɜɨɥɸɰɿɣɧɨʀ� ɦɨɞɟɥɿ� ± ɰɟ� ɦɧɨɠɢɧɚ� ɜɫɿɯ� ɩɟɪɟɫɬɚɧɨɜɨɤ�

ɱɢɫɟɥ� �� Ɉɩɟɪɚɬɨɪ� ɩɨɛɭɞɨɜɢ� ɩɨɱɚɬɤɨɜɨʀ� ɩɨɩɭɥɹɰɿʀ� ɜɢɞɿɥɹɽ� ɞɨɜɿɥɶɧɭ� ɩɿɞɦɧɨɠɢɧɭ�
ɡɚɞɚɧɨʀ�ɩɨɬɭɠɧɨɫɬɿ�4 ɡ�ɦɧɨɠɢɧɢ�;�

ɉɪɚɜɢɥɨ�ɨɛɱɢɫɥɟɧɧɹ�ɤɪɢɬɟɪɿɸ�ɫɟɥɟɤɰɿʀ�ɜɥɚɲɬɨɜɚɧɨ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ��ɩɨ�ɡɚɞɚɧɿɣ�ɩɟɪɟɫɬɚɧɨɜɰɿ�
ɮɪɚɝɦɟɧɬɿɜ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ� ɚɥɝɨɪɢɬɦɭ� ɛɭɞɭɽɬɶɫɹ�ɦɚɤɫɢɦɚɥɶɧɢɣ� ɞɨɩɭɫɬɢɦɢɣ�
ɮɪɚɝɦɟɧɬ�ɿ�ɨɛɱɢɫɥɸɽɬɶɫɹ�ɡɧɚɱɟɧɧɹ�ɰɿɥɶɨɜɨʀ�ɮɭɧɤɰɿʀ�ɡɚɞɚɱɿ�ɞɥɹ�ɰɶɨɝɨ�ɮɪɚɝɦɟɧɬɚ�

ɇɚɜɟɞɟɦɨ�ɬɟɩɟɪ�ɨɩɟɪɚɬɨɪ�ɤɪɨɫɨɜɟɪɭ��ɇɟɯɚɣ� ɿ� ± ɞɜɿ�ɞɨɜɿɥɶɧɿ�

ɩɟɪɟɫɬɚɧɨɜɤɢ�� ɉɟɪɟɫɬɚɧɨɜɤɚ�ɧɚɳɚɞɨɤ� ɛɭɞɭɽɬɶɫɹ� ɬɚɤɢɦ� ɱɢɧɨɦ�� ɩɨɫɥɿɞɨɜɧɨɫɬɿ� 8 ɿ� 9
ɩɪɨɝɥɹɞɚɸɬɶɫɹ�ɜ�ɩɨɪɹɞɤɭ�ɩɪɨɯɨɞɠɟɧɧɹ�ɟɥɟɦɟɧɬɿɜ��ɇɚ� N�ɦɭ�ɤɪɨɰɿ� ɜɢɛɢɪɚɽɬɶɫɹ�ɧɚɣɦɟɧɲɢɣ�ɡ�
ɩɟɪɲɢɯ� ɟɥɟɦɟɧɬɿɜ� ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ� ɿ� ɞɨɞɚɽɬɶɫɹ� ɜ� ɧɨɜɭ� ɩɟɪɟɫɬɚɧɨɜɤɭ� ± ɧɚɳɚɞɨɤ�� ɉɨɬɿɦ� ɰɟɣ�
ɟɥɟɦɟɧɬ�ɛɭɞɟ�ɜɢɞɚɥɟɧɢɣ�ɡ�ɞɜɨɯ�ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ�ɛɚɬɶɤɿɜ��ɇɚɩɪɢɤɥɚɞ��

. ��������������������������������������� ��������������������

Ɉɩɟɪɚɬɨɪ�ɦɭɬɚɰɿʀ�0 ɜɢɤɨɧɭɽ�ɜɢɩɚɞɤɨɜɭ�ɬɪɚɧɫɩɨɡɢɰɿɸ�ɜ�ɩɟɪɟɫɬɚɧɨɜɰɿ�

Ɉɩɟɪɚɬɨɪ�ɫɟɥɟɤɰɿʀ�ɜɢɛɢɪɚɽ�ɜɢɩɚɞɤɨɜɢɦ�ɱɢɧɨɦ�ɧɚɛɿɪ�ɩɚɪ�ɡ�ɩɨɬɨɱɧɨʀ�ɩɨɩɭɥɹɰɿʀ�

Ɉɩɟɪɚɬɨɪ�ɟɜɨɥɸɰɿʀ�ɜɩɨɪɹɞɤɨɜɭɽ�ɟɥɟɦɟɧɬɢ�ɩɪɨɦɿɠɧɨʀ�ɩɨɩɭɥɹɰɿʀ�ɜ�ɩɨɫɥɿɞɨɜɧɿɫɬɶ�ɡɚ�ɫɩɚɞɚɧɧɹɦ�
ɡɧɚɱɟɧɧɹ� ɤɪɢɬɟɪɿɸ� ɫɟɥɟɤɰɿʀ�� ȼ� ɹɤɨɫɬɿ� ɧɨɜɨʀ� ɩɨɬɨɱɧɨʀ� ɩɨɩɭɥɹɰɿʀ� ɜɢɛɢɪɚɸɬɶɫɹ� ɩɟɪɲɿ� 4
ɟɥɟɦɟɧɬɿɜ�ɩɨɫɥɿɞɨɜɧɨɫɬɿ�

Ɂɜɢɱɚɣɧɟ� ɩɪɚɜɢɥɨ� ɡɭɩɢɧɤɢ� ± ɤɿɥɶɤɿɫɬɶ� ɩɨɤɨɥɿɧɶ� ɞɨɫɹɝɥɨ� ɝɪɚɧɢɱɧɨɝɨ� ɡɧɚɱɟɧɧɹ� /�� Ʉɪɚɳɚ� ɡɚ�
ɡɧɚɱɟɧɧɹɦ� ɤɪɢɬɟɪɿɸ� ɫɟɥɟɤɰɿʀ� ɩɟɪɟɫɬɚɧɨɜɤɚ� ɡ� ɨɫɬɚɧɧɶɨʀ� ɩɨɛɭɞɨɜɚɧɨʀ� ɩɨɩɭɥɹɰɿʀ� ɜɢɡɧɚɱɚɽ�
ɧɚɛɥɢɠɟɧɢɣ�ɪɨɡɜ¶ɹɡɨɤ�ɡɚɞɚɱɿ��ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ�ɚɥɝɨɪɢɬɦɭ��

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ�ɩɿɞɯɿɞ�ɽ�ɭɧɿɜɟɪɫɚɥɶɧɢɦ�ɿ�ɞɨɡɜɨɥɹɽ�ɡɚɫɬɨɫɨɜɭɜɚɬɢ�ɨɞɢɧ�ɿ�ɬɨɣ�ɠɟ�ɟɜɨɥɸɰɿɣɧɢɣ�
ɚɥɝɨɪɢɬɦ�ɞɨ�ɛɭɞɶ�ɹɤɢɯ�ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ�ɡɚɞɚɱ�ɧɚ�ɫɤɿɧɱɟɧɧɢɯ�ɮɪɚɝɦɟɧɬɚɪɧɢɯ�ɫɬɪɭɤɬɭɪɚɯ�

ȺɅȽɈɊɂɌɆ�ɆɍɊȺɒɂɇɈȲ�ɄɈɅɈɇȱȲ�ɇȺ�ɎɊȺȽɆȿɇɌȺɊɇȱɃ�ɋɌɊɍɄɌɍɊȱ

ȱɞɟɹ� ɦɭɪɚɲɢɧɨɝɨ� ɚɥɝɨɪɢɬɦɭ� ± ɦɨɞɟɥɸɜɚɧɧɹ� ɩɨɜɟɞɿɧɤɢ� ɦɭɪɚɯ�� ɩɨɜ¶ɹɡɚɧɨʀ� ɡ� ʀɯ� ɡɞɚɬɧɿɫɬɸ�
ɲɜɢɞɤɨ�ɡɧɚɯɨɞɢɬɢ�ɧɚɣɤɨɪɨɬɲɢɣ�ɲɥɹɯ�ɜɿɞ�ɦɭɪɚɲɧɢɤɚ�ɞɨ�ɞɠɟɪɟɥɚ�ʀɠɿ�ɣ ɚɞɚɩɬɭɜɚɬɢɫɹ�ɞɨ�ɭɦɨɜ��
ɳɨ�ɡɦɿɧɸɸɬɶɫɹ��ɡɧɚɯɨɞɹɱɢ�ɧɨɜɢɣ�ɧɚɣɤɨɪɨɬɲɢɣ�ɲɥɹɯ�>��� ��@��ɉɪɢ�ɫɜɨɽɦɭ�ɪɭɫɿ�ɦɭɪɚɯɚ�ɦɿɬɢɬɶ�
ɲɥɹɯ�ɮɟɪɨɦɨɧɨɦ��ɿ�ɰɹ�ɿɧɮɨɪɦɚɰɿɹ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɿɧɲɢɦɢ�ɦɭɪɚɯɚɦɢ�ɞɥɹ�ɜɢɛɨɪɭ�ɲɥɹɯɭ��ɐɟ�
ɟɥɟɦɟɧɬɚɪɧɟ� ɩɪɚɜɢɥɨ� ɩɨɜɟɞɿɧɤɢ� ɿ� ɜɢɡɧɚɱɚɽ� ɡɞɚɬɧɿɫɬɶ� ɦɭɪɚɯ� ɡɧɚɯɨɞɢɬɢ� ɲɥɹɯɢ�� ɛɥɢɡɶɤɿ� ɞɨ�
ɨɩɬɢɦɚɥɶɧɢɯ�

ɉɪɨɞɟɦɨɧɫɬɪɭɽɦɨ��ɹɤ�ɩɨɞɿɛɧɢɣ�ɦɟɯɚɧɿɡɦ�ɡɚɫɬɨɫɭɜɚɬɢ�ɞɨ�ɩɨɲɭɤɭ�ɨɩɬɢɦɚɥɶɧɨʀ�ɩɟɪɟɫɬɚɧɨɜɤɢ��
ɉɪɨɰɟɞɭɪɚ�ɨɛɱɢɫɥɟɧɧɹ�ɫɤɥɚɞɚɬɢɦɟɬɶɫɹ�ɡ�ɪɹɞɭ�ɰɢɤɥɿɜ�ɪɨɡɪɚɯɭɧɤɭ��Ʉɨɠɟɧ�ɲɥɹɯ�ɦɭɪɚɲɤɢ�ɦɿɠ�
ɩɨɡɢɰɿɹɦɢ� �� ��� ����� Q ɜɢɡɧɚɱɚɬɢɦɟɬɶɫɹ� ɩɟɪɟɫɬɚɧɨɜɤɨɸ� ��Ɇɭɪɚɯɢ�ɦɚɸɬɶ� ɜɥɚɫɧɭ�
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

©ɩɚɦ¶ɹɬɶª��ɍ�ɤɨɠɧɨʀ ɦɭɪɚɲɤɢ�ɽ�ɫɩɢɫɨɤ�ɭɠɟ�ɜɿɞɜɿɞɚɧɢɯ�ɩɨɡɢɰɿɣ ± ɫɩɢɫɨɤ�ɡɚɛɨɪɨɧ��ɉɨɡɧɚɱɢɦɨ�
ɫɩɢɫɨɤ� ɩɨɡɢɰɿɣ�� ɹɤɿ� ɧɚ� ɰɢɤɥɿ� W ɧɟɨɛɯɿɞɧɨ� ɜɿɞɜɿɞɚɬɢ� N�ɦɭ� ɦɭɪɚɲɤɢ�� ɳɨ� ɩɟɪɟɛɭɜɚɽ

ɜ�ɩɨɡɢɰɿʀ�L�

Ɇɭɪɚɯɢ�ɦɚɸɬɶ� ©ɧɸɯª� ± ɜɨɧɢ�ɦɨɠɭɬɶ�ɜɥɨɜɥɸɜɚɬɢ�ɫɥɿɞ�ɮɟɪɨɦɨɧɚ��ɳɨ�ɩɿɞɬɜɟɪɞɠɭɽ�ɛɚɠɚɧɧɹ�
ɦɭɪɚɲɤɢ�ɩɪɨɣɬɢ�ɡ�ɩɨɡɢɰɿʀ�L ɜ�ɩɨɡɢɰɿɸ�M ɧɚ�ɩɿɞɫɬɚɜɿ�ɞɨɫɜɿɞɭ�ɿɧɲɢɯ�ɦɭɪɚɯ��Ʉɿɥɶɤɿɫɬɶ�ɮɟɪɨɦɨɧɚ
ɧɚ�ɰɢɤɥɿ�ɡ�ɧɨɦɟɪɨɦ�W ɩɪɢ�ɩɟɪɟɯɨɞɿ�ɡ�ɩɨɡɢɰɿʀ�L ɜ�ɩɨɡɢɰɿɸ�M ɜɢɡɧɚɱɚɽɬɶɫɹ�ɜɟɥɢɱɢɧɨɸ� ��ɇɚ�

ɩɨɱɚɬɤɨɜɨɦɭ�ɟɬɚɩɿ�ɰɸ�ɤɿɥɶɤɿɫɬɶ�ɦɨɠɧɚ�ɡɚɞɚɜɚɬɢ�ɞɨɜɿɥɶɧɨ�

ȱɦɨɜɿɪɧɿɫɬɶ�ɩɟɪɟɯɨɞɭ�N�ɝɨ�ɦɭɪɚɲɤɢ�ɡ�ɩɨɡɢɰɿʀ�L ɜ�ɩɨɡɢɰɿɸ�M ɧɚ�ɰɢɤɥɿ�ɡ�ɧɨɦɟɪɨɦ�W ɜɢɡɧɚɱɚɽɬɶɫɹ�
ɬɚɤɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ�

ɞɟ�Į ± ɩɚɪɚɦɟɬɪ��ɳɨ� ɜɢɡɧɚɱɚɽ� ɜɚɝɭ� ɫɥɿɞɭ�ɮɟɪɨɦɨɧɚ� Ʉɿɥɶɤɿɫɬɶ�ɮɟɪɨɦɨɧɚ��ɳɨ� ɜɿɞɤɥɚɞɚɽɬɶɫɹ��
ɫɬɚɧɨɜɢɬɶ�ɜɟɥɢɱɢɧɭ�

ɞɟ� 4 ± ɩɨɡɢɬɢɜɧɢɣ� ɩɚɪɚɦɟɬɪ�� ± ɡɧɚɱɟɧɧɹ� ɰɿɥɶɨɜɨʀ� ɮɭɧɤɰɿʀ ɧɚ� ɩɟɪɟɫɬɚɧɨɜɰɿ�� ɹɤɚ�

ɜɿɞɩɨɜɿɞɚɽ� ɦɚɪɲɪɭɬɭ� N�ɝɨ� ɦɭɪɚɲɤɢ� ɧɚ� ɰɢɤɥɿ� ɡ� ɧɨɦɟɪɨɦ� W�� Ɂɦɿɧɚ� ɤɿɥɶɤɨɫɬɿ� ɮɟɪɨɦɨɧɚ
ɜɢɡɧɚɱɚɽɬɶɫɹ�ɬɚɤɢɦ ɜɢɪɚɡɨɦ�

�

ɞɟ�P ± ɤɿɥɶɤɿɫɬɶ�ɦɭɪɚɯ��S ± ɤɨɟɮɿɰɿɽɧɬ�©ɜɢɩɚɪɨɜɭɜɚɧɧɹª������S������

Ⱥɥɝɨɪɢɬɦ�ɡɭɩɢɧɹɽ�ɪɨɛɨɬɭ��ɤɨɥɢ�ɜɢɤɨɧɚɧɨ�ɜɢɡɧɚɱɟɧɟ�ɩɪɚɜɢɥɨ�ɡɭɩɢɧɤɢ��ɧɚɩɪɢɤɥɚɞ��ɞɨɫɹɝɧɭɬɚ�
ɦɟɠɚ�ɱɢɫɥɚ�ɰɢɤɥɿɜ��Ɇɿɧɿɦɚɥɶɧɚ�ɡɚ�ɡɧɚɱɟɧɧɹɦ�ɰɿɥɶɨɜɨʀ�ɮɭɧɤɰɿʀ�ɩɟɪɟɫɬɚɧɨɜɤɚ��ɹɤɚ�ɡɧɚɣɞɟɧɚ�ɧɚ�
ɨɫɬɚɧɧɶɨɦɭ�ɰɢɤɥɿ��ɩɟɪɟɬɜɨɪɸɽɬɶɫɹ�ɜ�ɪɿɲɟɧɧɹ�ɜɢɯɿɞɧɨʀ�ɡɚɞɚɱɿ�

ɈɐȱɇɄɂ�ȿɎȿɄɌɂȼɇɈɋɌȱ�ɌȺ�ɉɈɊȱȼɇəɇɇə�ɆȿɌȺȿȼɊɂɋɌɂɑɇɂɏ�ȺɅȽɈɊɂɌɆȱȼ

Ⱦɥɹ� ɨɰɿɧɤɢ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɦɟɬɚɟɜɪɢɫɬɢɤ� ɞɥɹ� ɡɚɞɚɱɿ� ��ɪɨɡɛɢɬɬɹ ɪɨɡɪɨɛɥɟɧɨ� ɝɟɧɟɪɚɬɨɪ�
ɜɢɩɚɞɤɨɜɢɯ�ɡɚɞɚɱ��ɩɨɛɭɞɨɜɚɧɢɣ�ɡɚ�ɬɚɤɢɦ ɩɪɢɧɰɢɩɨɦ��

Ⱦɥɹ� ɡɚɞɚɧɨɝɨ� ɪɨɡɦɿɪɭ� �ɤɿɥɶɤɨɫɬɿ� ɟɥɟɦɟɧɬɿɜ�� ɦɧɨɠɢɧɢ� ɝɟɧɟɪɭɸɬɶɫɹ� ɜɢɩɚɞɤɨɜɢɦ� ɱɢɧɨɦ� ɰɿɥɿ�
ɱɢɫɥɚ� ɿɡ� ɡɚɞɚɧɨɝɨ� ɞɿɚɩɚɡɨɧɭ�� Ɉɬɠɟ� ɩɚɪɚɦɟɬɪɚɦɢ� ɝɟɧɟɪɚɬɨɪɚ� ɜɢɫɬɭɩɚɸɬɶ� ɩɨɬɭɠɧɿɫɬɶ� 1
ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɿ� ɦɟɠɿ� $�� %� ɰɿɥɨɱɢɫɟɥɶɧɨɝɨ� ɞɿɚɩɚɡɨɧɭ� ɦɨɠɥɢɜɢɯ� ɡɧɚɱɟɧɶ� ɱɢɫɟɥ��
ɉɪɨɜɨɞɢɥɨɫɶ� ɤɿɥɶɤɚ� ɫɟɪɿɣ� ɟɤɫɩɟɪɢɦɟɧɬɿɜ� ɡ� ɨɞɧɚɤɨɜɢɦɢ� ɧɚɛɨɪɚɦɢ� ɩɚɪɚɦɟɬɪɿɜ� ɚɥɝɨɪɢɬɦɿɜ��
Ʉɨɠɧɚ�ɡɚɞɚɱɚ�ɡ�ɬɟɫɬɨɜɨɝɨ�ɧɚɛɨɪɭ�ɡɚɞɚɱ�ɪɨɡɜ¶ɹɡɭɜɚɥɚɫɹ�ɬɪɶɨɦɚ�ɦɟɬɨɞɚɦɢ��ɦɟɬɨɞɨɦ�ɥɨɤɚɥɶɧɨɝɨ�
ɩɨɲɭɤɭ� �ɝɪɚɞɿɽɧɬɧɢɦ� ɦɟɬɨɞɨɦ�� ɡ� ɜɢɩɚɞɤɨɜɢɦ� ɜɢɛɨɪɨɦ� ɩɨɱɚɬɤɨɜɨʀ� ɬɨɱɤɢ�� ɟɜɨɥɸɰɿɣɧɨ�
ɮɪɚɝɦɟɧɬɚɪɧɢɦ� ɚɥɝɨɪɢɬɦɨɦ� ɿ� ɚɥɝɨɪɢɬɦɨɦ� ɦɭɪɚɲɢɧɨʀ� ɤɨɥɨɧɿʀ�� ɉɚɪɚɦɟɬɪɢ� ɦɟɬɚɟɜɪɢɫɬɢɤ�
ɩɿɞɛɢɪɚɥɢɫɹ� ɭ� ɬɚɤɢɣ ɫɩɨɫɿɛ�� ɳɨɛ� ɡɚɛɟɡɩɟɱɢɬɢ� ɩɪɢɛɥɢɡɧɨ� ɨɞɧɚɤɨɜɭ� ɤɿɥɶɤɿɫɬɶ� ɨɛɱɢɫɥɟɧɶ�
ɰɿɥɶɨɜɨʀ� ɮɭɧɤɰɿʀ� ɜ� ɤɨɠɧɨɦɭ� ɡ� ɦɟɬɨɞɿɜ�� Ɋɟɡɭɥɶɬɚɬɢ� ɪɨɡɪɚɯɭɧɤɿɜ� ɩɨɪɿɜɧɸɜɚɥɢɫɹ� ɞɥɹ� ɤɨɠɧɨʀ�
ɡɚɞɚɱɿ ɿ�ɤɨɠɧɨɦɭ�ɡ�ɦɟɬɨɞɿɜ�ɩɪɢɩɢɫɭɜɚɥɚɫɹ�ɩɟɜɧɚ ɤɿɥɶɤɿɫɬɶ�ɛɚɥɿɜ��əɤɳɨ�ɦɟɬɨɞ�ɡɚɣɦɚɜ�ɩɟɪɲɟ�
ɦɿɫɰɟ�ɞɥɹ�ɡɚɞɚɱɿ� �ɤɪɚɳɢɣ�ɪɟɡɭɥɶɬɚɬ���ɬɨ�ɣɨɦɭ�ɩɪɢɩɢɫɭɜɚɥɨɫɹ�ɞɜɚ�ɛɚɥɢ��ɞɪɭɝɟ�ɦɿɫɰɟ� ± ��ɛɚɥ��
ɬɪɟɬɽ� ± ��� ɋɭɦɚ� ɜɫɿɯ� ɧɚɛɪɚɧɢɯ� ɛɚɥɿɜ� ɞɥɹ� ɫɟɪɿʀ� ɡɚɞɚɱ� ɜɢɡɧɚɱɚɥɚɫɹ� ɹɤ� ɪɟɣɬɢɧɝɨɜɚ� ɨɰɿɧɤɚ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

ɜɿɞɩɨɜɿɞɧɨɝɨ�ɚɥɝɨɪɢɬɦɭ��Ɋɟɡɭɥɶɬɚɬɢ�ɪɨɡɪɚɯɭɧɤɿɜ�ɡɚ�ɫɟɪɿɹɦɢ�ɬɟɫɬɨɜɢɯ�ɡɚɜɞɚɧɶ�ɩɪɟɞɫɬɚɜɥɟɧɿ�ɜ�
ɬɚɛɥɢɰɿ���

Ɍɚɛɥɢɰɹ���± Ɋɟɣɬɢɧɝ�ɚɥɝɨɪɢɬɦɿɜ

ɋɟɪɿɹ
Ʉ�ɬɶ�
ɡɚɞɚɱ

ȱɧɬɟɪɜɚɥ�ɡɧɚɱɟɧɶ�
ɱɢɫɟɥ

Ʌɨɤɚɥɶɧɢɣ�ɩɨɲɭɤ
Ⱥɥɝɨɪɢɬɦ�ɦɭɪɚɲɢɧɨʀ�

ɤɨɥɨɧɿʀ
ȿȼɎ�ɚɥɝɨɪɢɬɦ

� ��� ������ ��� ��� ���
� ��� ������� �� ��� ���
� ��� �������� ��� ��� ���
� ��� ��������� ��� ��� ���
� ��� ���������� �� ��� ���

ȼɂɋɇɈȼɄɂ

ɍ�ɫɬɚɬɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɩɿɞɯɿɞ�ɞɨ�ɩɨɲɭɤɭ�ɧɚɛɥɢɠɟɧɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ�ɫɤɥɚɞɧɨʀ�ɨɩɬɢɦɿɡɚɰɿɣɧɨʀ�ɡɚɞɚɱɿ�
��ɪɨɡɛɢɬɬɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɧɚ� ɨɫɧɨɜɿ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɬɟɨɪɿʀ� ɮɪɚɝɦɟɧɬɚɪɧɢɯ� ɫɬɪɭɤɬɭɪ��
ɉɨɤɚɡɚɧɨ��ɳɨ�ɡɚɞɚɱɚ���ɪɨɡɛɢɬɬɹ�ɦɚɽ�ɮɪɚɝɦɟɧɬɚɪɧɭ�ɫɬɪɭɤɬɭɪɭ��ɩɪɢɱɨɦɭ�ɨɩɬɢɦɚɥɶɧɿ ɪɨɡɜ¶ɹɡɤɢ�
ɰɿɽʀ� ɡɚɞɚɱɿ� ɞɨɫɹɠɧɿ� ɭ ɜɿɞɩɨɜɿɞɧɿɣ� ɮɪɚɝɦɟɧɬɚɪɧɿɣ� ɫɬɪɭɤɬɭɪɿ�� Ɍɚɤɢɣ� ɜɢɫɧɨɜɨɤ� ɞɚɽ�
ɨɛʉɪɭɧɬɭɜɚɧɧɹ� ɞɥɹ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɦɟɬɚɟɜɪɢɫɬɢɤ ɧɚ� ɨɫɧɨɜɿ� ɮɪɚɝɦɟɧɬɚɪɧɢɯ� ɫɬɪɭɤɬɭɪ��
Ɋɨɡɝɥɹɧɭɬɨ�ɞɜɿ�ɬɚɤɿ�ɦɟɬɚɟɜɪɢɫɬɢɤɢ��ɚ�ɫɚɦɟ��ɟɜɨɥɸɰɿɣɧɨ�ɮɪɚɝɦɟɧɬɚɪɧɢɣ�ɚɥɝɨɪɢɬɦ�ɿ�ɚɥɝɨɪɢɬɦ�
ɦɭɪɚɲɢɧɨʀ�ɤɨɥɨɧɿʀ��ɉɨɤɚɡɚɧɨ��ɳɨ�ɩɪɢ�ɦɚɥɢɯ�ɡɧɚɱɟɧɧɹɯ�ɟɥɟɦɟɧɬɿɜ�ɦɭɥɶɬɢɦɧɨɠɢɧɢ�ɚɥɝɨɪɢɬɦɢ�
ɦɚɸɬɶ� ɩɪɢɛɥɢɡɧɨ� ɨɞɧɚɤɨɜɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɡɚ� ɭɦɨɜɢ� ɨɞɧɚɤɨɜɨʀ� ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ�� Ɉɞɧɚɤ� ɩɪɢ�
ɡɛɿɥɶɲɟɧɧɿ� ɡɧɚɱɟɧɶ� ɟɥɟɦɟɧɬɿɜ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɤɪɚɳɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɥɹ� ɰɿɽʀ ɡɚɞɚɱɿ� ɩɨɤɚɡɭɽ�
ɟɜɨɥɸɰɿɣɧɨ�ɮɪɚɝɦɟɧɬɚɪɧɢɣ�ɚɥɝɨɪɢɬɦ�

ɅȱɌȿɊȺɌɍɊȺ

�� Ƚɷɪɢ Ɇ���Ⱦɠɨɧɫɨɧ Ⱦ��ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ�ɦɚɲɢɧɵ�ɢ�ɬɪɭɞɧɨɪɟɲɚɟɦɵɟ�ɡɚɞɚɱɢ��Ɇɨɫɤɜɚ��Ɇɢɪ��������
��� ɫ�

�� %ULDQ�+D\HV��7KH�(DVLHVW�13�+DUG�3UREOHP��$PHULFDQ�6FLHQWLVW�������

�� 1DUHQGUD� .DUPDUNDU�� 5LFKDUG� 0�� .DUS�� 7KH� 'LIIHUHQFLQJ� 0HWKRG� RI� 6HW� 3DUWLWLRQLQJ�� 7HFKQLFDO�
5HSRUW�8&%�&6'���������8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\��&RPSXWHU�6FLHQFH�'LYLVLRQ��((&6���
�����

�� 6LOYDQR�0DUWHOOR��3DROR�7RWK����6XEVHW�VXP�SUREOHP��.QDSVDFN�SUREOHPV��$OJRULWKPV�DQG�FRPSXWHU�
LQWHUSUHWDWLRQV��:LOH\�,QWHUVFLHQFH�������

�� +DQV�.HOOHUHU��8OULFK�3IHUVFK\��'DYLG�3LVLQJHU��.QDSVDFN�SUREOHPV��6SULQJHU��������Ɋ�����

�� +ROODQG�-��+��$GDSWDWLRQ�LQ�1DWXUDO�DQG�$UWLILFLDO�6\VWHPV��%RVWRQ��0$��0,7�3UHVV������������S�

�� Ʉɭɪɟɣɱɢɤ�ȼ��Ɇ��Ƚɟɧɟɬɢɱɟɫɤɢɟ�ɚɥɝɨɪɢɬɦɵ��ɋɨɫɬɨɹɧɢɟ��ɉɪɨɛɥɟɦɵ��ɉɟɪɫɩɟɤɬɢɜɵ��ɂɡɜɟɫɬɢɹ�ɊȺɇ��
Ɍɢɋɍ��������ʋ����ɋ�����±����

�� 'RULJR�Ɇ��2SWLPL]DWLRQ��/HDUQLQJ��DQG�1DWXUDO�$OJRULWKPV��3K'�7KHVLV��'LSDUWLPHQWR�GL�(OHWWURQLFD��
3ROLWHFKQLFR�'L�0LODQR��,WDO\����������� S��

�� ɒɬɨɜɛɚ�ɋ�� Ⱦ��Ɇɭɪɚɜɶɢɧɵɟ� ɚɥɝɨɪɢɬɦɵ�� ɬɟɨɪɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɟ��ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ�� ������ʋ� ���
ɋ���±���

��� Ʉɨɡɢɧ ɂ� ȼ��� ɉɟɪɟɩɟɥɢɰɚ ȼ� Ⱥ��� Ɇɚɤɫɢɲɤɨ ɇ� Ʉ�� Ɏɪɚɝɦɟɧɬɚɪɧɵɟ� ɫɬɪɭɤɬɭɪɵ� ɜ� ɡɚɞɚɱɚɯ�
ɞɢɫɤɪɟɬɧɨɣ�ɨɩɬɢɦɢɡɚɰɢɢ��Ʉɢɛɟɪɧɟɬɢɤɚ�ɢ�ɫɢɫɬɟɦɧɵɣ�ɚɧɚɥɢɡ� ������ʋ����&�����±����

5()(5(1&(6

�� *DUH\� 0� 	 -RKQVRQ� '� ��������&RPSXWHUV�DQG�KDUG�WR�VROYH�SUREOHPV��0RVFRZ� 0LU�

�� %ULDQ� +D\HV ��������7KH�(DVLHVW�13�+DUG�3UREOHP��$PHULFDQ�6FLHQWLVW�

�� 1DUHQGUD� .DUPDUNDU 	 5LFKDUG� 0�� .DUS� �������� 7KH� 'LIIHUHQFLQJ� 0HWKRG� RI� 6HW� 3DUWLWLRQLQJ�
7HFKQLFDO�5HSRUW�8&%�&6'�������� 8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\��&RPSXWHU�6FLHQFH�'LYLVLRQ�
�((&6��
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

�� 6LOYDQR� 0DUWHOOR 	 3DROR� 7RWK� ��������� 6XEVHW�VXP�SUREOHP� .QDSVDFN�SUREOHPV��$OJRULWKPV�DQG�
FRPSXWHU�LQWHUSUHWDWLRQV��:LOH\�,QWHUVFLHQFH�������

�� +DQV�.HOOHUHU��8OULFK�3IHUVFK\ 	 'DYLG�3LVLQJHU ������� .QDSVDFN�SUREOHPV� 6SULQJHU��3� ���

�� +ROODQG� -�+� ������� $GDSWDWLRQ�LQ�1DWXUDO�DQG�$UWLILFLDO�6\VWHPV��%RVWRQ��0$��0,7�3UHVV�

�� .XUH\FKLN� 9�0� ������� *HQHWLF� DOJRULWKPV�� &RQGLWLRQ�� 3UREOHPV�� 3URVSHFWV�� 3URFHHGLQJV� 5$1��
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ɄȿɊɍȼȺɇɇə�ɋɂɋɌȿɆɈɘ�©ɊȿɁȿɊȼɍȺɊ�± ɊȱȾɂɇȺª�
Ɂȱ�ɁȼɈɊɈɌɇɂɆ�Ɂȼ¶əɁɄɈɆ�ɇȺ�ɈɋɇɈȼȱ�ȿɌȺɅɈɇɇɈȲ�ɆɈȾȿɅȱ

�Ʉɨɧɫɬɚɧɬɿɧɨɜ�Ɉ��ȼ���ɤ��ɮ��ɦ��ɧ����ɇɨɜɢɰɶɤɢɣ�ȼ��ȼ���ɞ��ɮ��ɦ��ɧ����ɋɜɹɬɨɜɟɰɶ�ȱ��Ɏ�
�ȱɧɫɬɢɬɭɬ�ɦɚɬɟɦɚɬɢɤɢ�ɇȺɇ�ɍɤɪɚʀɧɢ�

ɜɭɥ��Ɍɟɪɟɳɟɧɤɿɜɫɶɤɚ�����ɦ��Ʉɢʀɜ�����������ɍɤɪɚʀɧɚ
�Ɂɚɩɨɪɿɡɶɤɚ�ɞɟɪɠɚɜɧɚ�ɿɧɠɟɧɟɪɧɚ�ɚɤɚɞɟɦɿɹ�

ɩɪɨɫɩ��ɋɨɛɨɪɧɢɣ�������ɦ��Ɂɚɩɨɪɿɠɠɹ���������ɍɤɪɚʀɧɚ
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Ⱦɨɫɥɿɞɠɟɧɨ� ɡɚɞɚɱɭ� ɩɨɛɭɞɨɜɢ� ɤɟɪɭɜɚɧɧɹ� ɞɥɹ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɪɭɯɭ� ɡɚ� ɡɚɞɚɧɢɦ� ɡɚɤɨɧɨɦ� ɦɟɯɚɧɿɱɧɨʀ�
ɫɢɫɬɟɦɢ� ©ɪɟɡɟɪɜɭɚɪ� ± ɪɿɞɢɧɚ� ɡ� ɜɿɥɶɧɨɸ�ɩɨɜɟɪɯɧɟɸª� ɡɚ ɧɚɹɜɧɨɫɬɿ�ɩɨɫɬɿɣɧɢɯ� ɡɛɭɪɟɧɶ� ± ɤɨɥɢɜɚɧɶ�
ɜɿɥɶɧɨʀ� ɩɨɜɟɪɯɧɿ� ɪɿɞɢɧɢ�� Ⱦɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɜɨɞɢɥɨɫɹ� ɧɚ� ɨɫɧɨɜɿ� ɧɟɥɿɧɿɣɧɨʀ� ɛɚɝɚɬɨɦɨɞɨɜɨʀ� �ɞɨ� ���
ɮɨɪɦ�ɤɨɥɢɜɚɧɶ��ɞɢɫɤɪɟɬɧɨʀ�ɦɨɞɟɥɿ��ɹɤɚ�ɩɨɛɭɞɨɜɚɧɚ�ɧɚ�ɨɫɧɨɜɿ�ɜɚɪɿɚɰɿɣɧɨɝɨ�ɩɪɢɧɰɢɩɭ�Ƚɚɦɿɥɶɬɨɧɚ�
Ɉɫɬɪɨɝɪɚɞɫɶɤɨɝɨ�� Ⱦɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɜɨɞɢɥɨɫɹ� ɧɚ� ɨɫɧɨɜɿ� ɦɟɬɨɞɭ� ɦɨɞɚɥɶɧɨʀ� ɞɟɤɨɦɩɨɡɢɰɿʀ� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɤɨɥɢɜɚɧɶ� ɧɚ� ɜɥɚɫɧɢɯ� ɱɚɫɬɨɬɚɯ� ɭɫɿɯ� ɮɨɪɦ� ɉɪɨɝɪɚɦɧɟ� ɤɟɪɭɜɚɧɧɹ� ɫɢɫɬɟɦɨɸ�
ɩɨɛɭɞɨɜɚɧɨ� ɧɚ� ɨɫɧɨɜɿ� ɦɨɞɟɥɿ� ɬɜɟɪɞɨɝɨ� ɬɿɥɚ� ɿɡ� ©ɡɚɬɜɟɪɞɿɥɨɸª ɪɿɞɢɧɨɸ�� Ʉɟɪɭɜɚɧɧɹ� ɡɿ ɡɜɨɪɨɬɧɢɦ�
ɡɜ¶ɹɡɤɨɦ� ɛɭɞɭɽɬɶɫɹ� ɚɧɚɥɿɬɢɱɧɨ� ɧɚ� ɨɫɧɨɜɿ� ɬɪɶɨɯ� ɩɿɞɯɨɞɿɜ�� ɦɨɞɚɥɶɧɨɝɨ� ɩɪɢɧɰɢɩɭ�� ɩɨɪɿɜɧɹɧɧɹ� ɡ�
ɟɬɚɥɨɧɧɨɸ�ɦɨɞɟɥɥɸ�ɬɚ�ɦɿɧɿɦɿɡɚɰɿʀ�ɤɜɚɞɪɚɬɢɱɧɨɝɨ�ɮɭɧɤɰɿɨɧɚɥɚ��Ʉɟɪɭɜɚɧɧɹ�ɡɿ�ɡɜɨɪɨɬɧɢɦ�ɡɜ¶ɹɡɤɨɦ�
ɩɨɛɭɞɨɜɚɧɨ� ɧɚ� ɨɫɧɨɜɿ� ɥɿɧɿɣɧɨʀ� ɫɢɫɬɟɦɢ� ɭ� ɡɛɭɪɟɧɧɹɯ�� ɩɪɢ� ɰɶɨɦɭ� ɮɚɡɨɜɢɦɢ� ɤɨɨɪɞɢɧɚɬɚɦɢ� ɽ�
ɜɿɞɯɢɥɟɧɧɹ� ɜɿɞ� ɩɪɨɝɪɚɦɧɨɝɨ� ɡɚɤɨɧɭ� ɪɭɯɭ��ɉɟɪɟɬɜɨɪɟɧɧɹ� ɫɢɫɬɟɦɢ� ɭ� ɤɚɧɨɧɿɱɧɭ� ɜɿɞɧɨɫɧɨ�ɮɚɡɨɜɢɯ�
ɤɨɨɪɞɢɧɚɬ� ɮɨɪɦɭ� ɞɨɡɜɨɥɢɥɨ� ɡɧɚɱɧɨ� ɫɩɪɨɫɬɢɬɢ� ɚɧɚɥɿɬɢɱɧɭ� ɩɪɨɰɟɞɭɪɭ� ɩɨɛɭɞɨɜɢ� ɤɟɪɭɜɚɧɧɹ� ɧɚ�
ɨɫɧɨɜɿ�ɦɨɞɚɥɶɧɨɝɨ�ɩɿɞɯɨɞɭ�ɚɛɨ�ɫɩɿɜɫɬɚɜɥɟɧɧɹ�ɡ�ɟɬɚɥɨɧɧɨɸ�ɫɢɫɬɟɦɨɸ��Ⱦɥɹ�ɲɭɤɚɧɨɝɨ�ɤɥɚɫɭ�ɫɢɫɬɟɦ�
ɨɬɪɢɦɚɧɿ� ɬɚɤɨɠ� ɜ� ɚɧɚɥɿɬɢɱɧɨɦɭ� ɜɢɝɥɹɞɿ� ɮɨɪɦɭɥɢ� ɞɥɹ� ɤɨɟɮɿɰɿɽɧɬɿɜ� ɤɜɚɞɪɚɬɢɱɧɨɝɨ� ɮɭɧɤɰɿɨɧɚɥɭ�
ɹɤɨɫɬɿ��ɐɿ�ɤɨɟɮɿɰɿɽɧɬɢ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɨɛɪɚɧɿ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ��ɳɨɛ�ɤɟɪɭɜɚɧɧɹ�ɡɚɛɟɡɩɟɱɢɥɨ�ɨɞɧɨɱɚɫɧɨ�
ɧɟɨɛɯɿɞɧɭ� ɹɤɿɫɬɶ� ɩɟɪɟɯɿɞɧɢɯ� ɩɪɨɰɟɫɿɜ� ɭ ɫɢɫɬɟɦɿ� ɬɚ� ɦɿɧɿɦɭɦ� ɤɜɚɞɪɚɬɢɱɧɨɝɨ� ɮɭɧɤɰɿɨɧɚɥɚ� Ⱦɥɹ�
ɩɟɪɟɜɿɪɤɢ� ɹɤɨɫɬɿ� ɩɨɛɭɞɨɜɚɧɨɝɨ� ɤɟɪɭɜɚɧɧɹ� ɛɭɥɚ� ɪɨɡɜ¶ɹɡɚɧɚ� ɡɚɞɚɱɚ� ɪɨɡɝɨɧɭ� ɪɟɡɟɪɜɭɚɪɚ ɿɡ�
ɧɟɪɭɯɨɦɨɝɨ� ɩɨɥɨɠɟɧɧɹ� ɡɚ� ɡɚɞɚɧɢɣ� ɱɚɫ� ɞɨ� ɧɟɨɛɯɿɞɧɨʀ� ɲɜɢɞɤɨɫɬɿ� ɿ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɜ� ɩɨɞɚɥɶɲɨɦɭ�
ɣɨɝɨ�ɪɿɜɧɨɦɿɪɧɨɝɨ�ɪɭɯɭ�ɡ�ɰɿɽɸ�ɲɜɢɞɤɿɫɬɸ�� Ɋɟɡɭɥɶɬɚɬɢ�ɱɢɫɟɥɶɧɢɯ�ɟɤɫɩɟɪɢɦɟɧɬɿɜ�ɩɿɞɬɜɟɪɞɠɭɸɬɶ�
ɞɨɰɿɥɶɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɥɿɧɿɣɧɨʀ� ɫɢɫɬɟɦɢ� ɭ� ɡɛɭɪɟɧɧɹɯ� ɹɤ� ɦɨɞɟɥɿ� ɞɥɹ� ɩɨɛɭɞɨɜɢ� ɤɟɪɭɜɚɧɧɹ� ɡɿ
ɡɜɨɪɨɬɧɢɦ�ɡɜ¶ɹɡɤɨɦ�ɞɥɹ�ɫɤɥɚɞɧɨʀ�ɧɟɥɿɧɿɣɧɨʀ�ɫɢɫɬɟɦɢ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɪɟɡɟɪɜɭɚɪ� ɡ� ɪɿɞɢɧɨɸ� ɡ� ɜɿɥɶɧɨɸ� ɩɨɜɟɪɯɧɟɸ�� ɡɜɨɪɨɬɧɢɣ� ɡɜ¶ɹɡɨɤ�� ɦɨɞɚɥɶɧɟ� ɤɟɪɭɜɚɧɧɹ��
ɟɬɚɥɨɧɧɚ�ɦɨɞɟɥɶ��ɤɜɚɞɪɚɬɢɱɧɢɣ�ɮɭɧɤɰɿɨɧɚɥ�


